Role of intragastric and intraoesophageal alkalinisation in the genesis of complications in Barrett's columnar lined lower oesophagus S E A Attwood, C S Ball, A P Barlow, L represent the worst end of the reflux spectrum with the most severe forms of lower oesophageal sphincter and pump failure and consequently greater degrees of acid exposure.7 It is unclear, however, why the columnarisation is prone to complications in some patients while remaining quiescent in others.
Bremner has proposed that the columnar lining in Barrett's oesophagus, being gastric in character, is acid resistant, but not bile resistant.58 DuPlessis9 and Lawson'" have both shown damage to gastric columnar epithelium by exposure to duodenal contents. Van Oesophageal body peristalsis was measured by placing the catheter in the oesophageal body at representative levels and asking the patient to swallow a 5 ml water bolus, or dry swallow alternately for 10 swallows. Oesophageal peristaltic amplitude was measued at each of six representative levels along the length of the oesophagus. The mean amplitude at each level was then plotted on charts where the 90th and 10th percentiles of pressure at these levels in our previously defined normal volunteers were represented by horizontal boxes'6 (Fig 1) . Impaired peristalsis was defined as a mean pressure outside the lower limit of normal for that level. These lower limits of normality correspond well with the pressures of ineffective peristalsis as defined by Kahrilas and Dodds. '7 pH MONITORING All 26 patients underwent 24 hour ambulatory oesophageal pH monitoring. Sixteen patients underwent simultaneous ambulatory oesophageal and gastric pH monitoring. All strictures were dilated at the time of diagnosis (and before pH monitoring when found at presentation). Patients were asked to withhold acid reducing medication for 48 hours before the study. H2 receptor blockers and Gaviscon were the only acid suppressing agents taken by this group of patients and no patients were taking proton pump blockers.
Two antimony pH probes (Monocrystant Mod 0011, Synectics Medical, Sweden) were calibrated at Ph 1 and 7 at 35°C before the study and then passed transnasally so that the upper probe lay 5 cm proximal to the upper border of the manometrically determined lower oesophageal sphincter and the lower probe 10 cm distal to its lower border. A silver-silver chloride reference electrode was attached to the skin on the chest wall. The probes were connected to a portable recorder (Digitrapper -Synectics 
Results
The duration of exposure of the lower oesophagus to acid in patients with Barrett's columnar lined lower oesophagus is illustrated in Figure 2 , and shows that both groups had markedly increased acid exposure (% total time pH <4= 19 2 (5 1)% v 19 3 (4 9)%), in comparison with asymptomatic controls. There was, however, no significant difference between the uncomplicated Barrett's patients and those with complications. In contrast, patients with complications of Barrett's columnar lined lower oesophagus had a significantly greater oesophageal alkaline exposure than those without complications (% total time pH >7=24-2 (6 0)% v 8-4% (3 4), Wilcoxon's rank-test p<0 05, Figure 3 ). Alkaline exposure in uncomplicated patients was similar to that in our control subjects. Oesophageal motility studies showed that 16 of the 26 patients with Barrett's columnar lined lower oesophagus had a defective lower oesophageal sphincter as defined by Zaninotto et al'9 and a similar proportion of each group had weak or ineffective lower oesophageal peristaltic amplitude. The mean peristaltic amplitude in each group is illustrated by the box diagram in Figure  1 . In addition 28% of swallows in the complicated group and 32% in the uncomplicated group showed non-propagated simultaneous contraction in the distal levels of the oesophageal body.
Sixteen patients underwent simultaneous gastric and oesophageal pH monitoring. Other possible explanations for increased oesophageal alkaline exposure in patients with complicated Barrett's oesophagus include bacterial alkalinisation of saliva either because of pooling in the oesophagus or because of dental infection. The pooling of saliva in this study was minimised by dilatation of the oesophagus before the pH monitoring period and motility studies showed that a similar proportion of patients in both groups had ineffective peristalsis.
The temporal relationship between oesophageal alkalinisation and abnormal gastric pH patterns lends support to the belief that the difference in pH profiles in Barrett's patients is not the result of salivary pooling or excessive salivation. A conclusive argument will only become available, however, when prolonged in vivo measurements of oesophageal bile concentrations or duodenal enzymes can be achieved. Attempts to measure bile salts directly by continuous aspiration have produced conflicting results.25-0 Indeed, despite their arguments that bile had little role in the pathogenesis of oesophagitis the data of Gotley et al2" show that 75% of patients with gastrooesophageal reflux disease do have bile in their reflux aspirates at concentrations >30 itmol/l and that higher concentrations of bile were more common at night, at which time our gastric pH profiles show greatest alkalinity. Further support for this concept has recently come from the work of Iftikhar et al who showed higher concentrations of bile in oesophageal aspirates from patients with Barrett's columnar lined lower oesophagus. " In considering this, Stoker and Williams conclude that when gastric and duodenal secretions mix there may be a toxic synergism between the two that leads to mucosal disruption and intracellular damage to oesophageal cells. 29 The contribution of duodenogastrooesophageal reflux may be just one of a number of damaging influences in the lower oseophagus of patients with Barrett's oesophagus. From Table  I it can be seen that the patients with complications of their Barrett's oesophagus are older (albeit not statistically significant) than patients without complications. It is possible, and indeed would be logical, that increased duration of exposure to gastrooesophageal reflux, independent of the nature of the refluxate, may be a factor in the development of complications in Barrett's oesophagus. This study has clearly shown, however, a correlation between increased alkaline exposure of the stomach and the oesophagus with the development of complications.
These occurred in the placement of the figure legends in this paper. 
